As health systems seek to incentivize physicians to deliver high-value care, the relationship between physician compensation and health care delivery is an important knowledge gap. To examine physician compensation nationally and its relationship with care delivery, we examined 2012-2015 cross-sectional data on ambulatory primary care physician visits from the National Ambulatory Medical Care Survey. Among 175 762 office visits with 3826 primary care physicians, 15.4% of primary care physicians reported salary-based, 4.5% productivity-based, and 12.9% "mixed" compensation, while 61.4% were practice owners. After adjustment, delivery of out-of-visit/office care was more common for practice owners and "mixed" compensation primary care physicians, while there was little association between compensation type and rates of high-or low-value care delivery. Despite early health reform efforts, the overall landscape of physician compensation has remained strongly tethered to fee-for-service. The lack of consistent association between compensation and care delivery raises questions about the potential impact of payment reform on individual physicians' behavior. 
What do we already know about this topic?
Physician compensation has implications for the kind, quality, and quantity of health care provided to patients, and recent payment reforms have attempted to tie physician compensation to measures of quality of care.
How does your research contribute to the field?
We investigate whether compensation affects primary care physicians' likelihood to provide certain forms of health care that are typically uncompensated, as well as whether their compensation affects their likelihood to provide high quality/ low-value forms of care.
What are your research's implications toward theory, practice, or policy?
Our results indicate that primary care physician compensation is still dominated by productivity-based payment despite the movement toward payment reform and that compensation models have little association with practice patterns.
In an effort to restrain health care cost growth and improve quality of care, the US Department of Health and Human Services has committed to the ambitious goal of tying 90% of all Medicare provider payments to quality or value-based measures by 2018. 1 This reflects building momentum across the health care system away from fee-for-service (FFS) as the predominant payment model for physician services, motivated by the widespread belief that FFS promotes wasteful use of health care resources. 2, 3 One open question in the movement away from FFS, which has largely focused on system-level payment arrangements, is how physician compensation models in primary care, such as salaried vs productivity-based payments, are associated with meaningful differences in behavior. Primary care is central to many payment reforms, including the Comprehensive Primary Care Initiative and Accountable Care Organizations, which base their payments on individuals receiving primary care in an organization to assess performance on quality of care and efficient use of resources. [4] [5] [6] In light of these changes, we expect that health systems will seek ways of transmitting incentives to front-line physicians, heightening the importance of closing the knowledge gap on the relationship between compensation and health care.
The structure of physician compensation has important implications for health care delivery and spending. The theoretical relationship between physicians' financial incentives and health care utilization is well founded in the literature. [7] [8] [9] Empirically, physician compensation in the United States is typically either salaried, where physicians are paid a fixed amount per session or other unit of time or productivity-based, where physicians are compensated based on volume or a share of practice billings, possibly as an owner or part-owner of a practice. 10 The most recent evidence on physician compensation is over a decade old, but has showed that productivity-based compensation predominated. 10, 11 Research suggests that productivity-compensated physicians tend to generate higher annual health care expenditures and higher spending per episode compared with salaried physicians. 11, 12 However, the relationship between physician compensation model and quality of care is mixed. 11, 13, 14 Beyond cost and quality, physician compensation could also influence how primary care is delivered. Effective primary care entails not only the conventional face-toface visit between physicians and patients but also out-ofvisit care, such as patient follow-up in hospitals or home, care coordination via e-mail, or phone consultations. In a purely FFS model, physicians typically are only compensated for care that occurs during the in-person visit, potentially discouraging out-of-visit care. 15 It is possible that primary care physicians (PCPs) under other compensation methods may be more likely to engage in care delivery outside of the office visit, such as patient e-mails or home visits. However, there is little evidence assessing this question.
We analyzed 3 waves of physician office visits from 2012 to 2015 to examine the landscape of physician compensation in the United States in the current era of health reform. We assessed whether patterns of PCP compensation were associated with out-of-visit care patterns, as well as the provision of high-or low-value care. These analyses examining the relationship between physician compensation and patterns of care can provide testable hypotheses about the role of physicians' financial incentives as payment reform advances.
Data and Methods

Study Population and Data
We used data for 2012 through 2015 from the publicly available National Ambulatory Medical Care Survey (NAMCS), which is administered by the National Center for Health Statistics at the Centers for Disease Control and Prevention. National Ambulatory Medical Care Survey is a nationally representative annual survey of nonfederal physicians in ambulatory settings (except for community health centers and outpatient hospital departments, which are sampled in different surveys). National Ambulatory Medical Care Survey samples a random week of office visits for each of a nationally representative sample of physicians in a multistage, probabilistic survey design, with each observation representing an office visit during a physician's sampling period. Data collected include not only patient demographics, payer source, patients' reason for visit, physician diagnosis, and treatment choices at the visit level but also physician practice-level characteristics, such as type of office setting, compensation type, sources of revenue, specialties available, and electronic health records availability. We only included office visits for adults aged 18 years and older and excluded PCPs without available compensation data (5.7% of sample PCPs without data). We defined PCPs as physicians with a specialty of internal medicine, general and family practice (as labeled in NAMCS), or pediatrics. Our analysis used publicly available data and was deemed nonhuman subjects research by the institutional review board at the Harvard T.H. Chan School of Public Health.
Defining Physician Compensation
Our main exposure of interest was the self-reported compensation model for PCPs as defined in NAMCS. Physician compensation was defined by 3 separate questions in the NAMCS survey instrument: (1) physicians' "overall" compensation type (salaried, productivity-based, or mixed; 9% of physicians self-reported "other," which we do not examine), where mixed refers to those paid a base salary and a mixture of financial incentives or practice workload share; (2) whether physicians were owners, part owners, or solo practitioners; and (3) questions related to 6 different factors affecting compensation (FACs), including physician productivity, overall practice financial performance, adherence rate to quality measures, patient satisfaction surveys, and practice-level profiling of medical resource use. Because the financial influence of practice ownership might affect the delivery of care in a fundamentally different way than any other type of financial incentives, we focused our analysis on physicians who were employees and not full or partial owners of their practice. We then separated PCPs into 3 categories: employee PCPs compensated via salary, productivity-based, or "mixed" compensation, respectively. As a supplemental analysis, we separately examined physicians who were practice owners (full or partial) stratified by whether or not they were in a solo practice.
To examine the sensitivity of our results to the definition of compensation type, we reproduced our analysis using an alternate version of the compensation exposure variable. Our goal was to define compensation types falling into 2 general categories: purely productivity-based (standard FFS) vs compensation incorporating clinical performance. In the alternate version, we stratified physicians by their stated FACs alone into 2 groups: those that cited practice finances or personal productivity FACs alone (standard FFS model) and those citing any clinical FACs such as patient satisfaction or quality measurement.
Out-of-Visit/Office Care
We examined PCPs' likelihood of providing nonvisitbased care that is generally uncompensated or undercompensated by insurers relative to physician time (eg, extra time required for home visits or telephone calls, denoted as "out-of-visit care"). These activities were assessed at the individual physician level as binary indicators for whether a physician provided a given out-of-visit/office service in their last "normal week" of care. These measures included whether physicians visited patients in their hospital, home, or nursing home, and whether they performed phone or electronic patient consultations.
Low-and High-Value Care Measures
We used visit-level data to construct a set of low-and highvalue care measures that have been used in previous research. [16] [17] [18] [19] High-value care measures used in this analysis were based on guidelines from the US Preventative Services Task Force and other professional societies. These included counseling for tobacco cessation; weight-loss counseling among obese patients; appropriate care for coronary heart disease, cardiovascular disease, congestive heart failure, depression, and osteoporosis; anticoagulant use for atrial fibrillation; and statin use for diabetic patients (see Table A1 in Online Appendix for detailed definitions). 20, 21 We based our low-value care measures on published guidelines such as the "Choosing Wisely" initiative, 22, 23 existing medical literature, and defined them as advanced imaging for sinusitis, low-value screening tests in general medical examinations (GME), and inappropriate opioid or imaging use for lower back pain or headaches. 19, 24, 25 We also estimated a composite measure for any delivery of high-or low-value care, which we constructed by calculating the ratio of the number of low-value (or high-value) services provided in each visit over the total number of low-value (or high-value) services eligible in that visit. 16 Some visits were eligible for multiple services, in which case we multiplied visit weights by the number of eligible services, yielding the rate at which low-value (high-value) care was provided over all eligible instances of each measure.
Statistical Analysis
We used weighted cross-tabulations to present our descriptive analyses of compensation types in our sample, examining mutually exclusive survey-weighted frequencies of each of the possible combinations of FACs.
For adjusted analyses, we fitted logistic regression models to estimate the association between physician compensation type (employees with productivity, salaried or mixed compensation), and patterns of care delivery (out-of-visit/ office care or low-/high-value care in a visit). Physicians who were solo or nonsolo practice owners were analyzed separately. For each outcome, we presented unadjusted results and subsequently adjusted for patient demographics and practice-level variables, including average age and number of patient chronic conditions, patient sex, race/ethnicity, electronic records usage, rural office setting, practice ownership status, and percentage revenue from Medicare, Medicaid, and private insurers. The adjusted results for our composite measures used the proportion of all eligible visits that had either low-or high-value care delivered as the outcome and was estimated using fractional logistic regression. 26 For all analyses, we used robust design-based variance estimators to account for clustering within geographic areas or physicians and NAMCS survey weights to account for survey design and nonresponse. We reported 95% confidence intervals (CIs) for all estimates. All analyses were executed using STATA version 15.
Results
Our sample of employee physicians included 35 016 office visits from 1257 PCPs occurring from 2012 to 2015, representing nearly 6.2 billion office visits and 206 465 PCPs nationally with survey weighting. In our weighted sample, 52.7% of PCPs were salaried employees, 11.3% were productivity-based employees, and 36.0% were mixed compensation employees (Tables 1 and 2 ). There were differences in patient mix across compensation types and ownership status (Table 1 and Table A2 in Online Appendix). For example, salaried PCPs' patient mix was more racially diverse relative to other compensation types (non-Hispanic whites accounted for 59.9% of patients, vs 78.8% for productivity-based PCPs, 77.3% for mixed compensation PCPs), and they were more likely to be located in the South (41.7% of patients, vs 28.8% for productivity-based PCPs, 33.3% for mixed compensation PCPs, Table 1 ).
The most common FACs were personal productivity and practice finances, which was consistent across compensation types. However, productivity-based and mixed compensation employees were more likely to cite productivity-based FACs relative to salaried employee PCPs (85.9%, 87.1% vs 55.9%, respectively, P < .001; Table 2 ). Fewer PCPs reported having compensation based on clinical performance measures. Of these, the most frequently cited FAC was quality measures among mixed compensation PCPs (46.1%; 95% CI = 40.0%-52.0%), which was significantly less likely among salaried PCPs (22.1%, 95% CI = 20.0-31.0). Owner/solo practitioners reported lower rates of these clinical FACs relative to other compensation types (Table A3 in Online Appendix). Fewer than 5% of physicians exclusively cited clinical performance FACs and none of the productivity or financial FACs.
Rates of out-of-visit/office care delivery had a mixed association with compensation type. For example, productivity-based employees were less likely than mixed employees to use phone consults (52.4% vs 38.0% for owners vs productivity-based employees, respectively, adjusted OR [aOR] = 2.50, 95% CI = 1.18-5.30, Table 3 ), though not for nursing home visits (17.1% vs 8.7%, aOR = 0.34, 95% CI = 0.12-0.93). Physician owners had high rates of hospital visits and phone consults relative to productivity-based employees (Table A4 in Online Appendix). Examining the delivery of high-or low-value care across different compensation models, unadjusted estimates showed comparable effects across salary types and ownership with some exceptions (Figure 1 and Table A5 in Online Appendix). There was no clear pattern in quality toward 1 model vs another and some quality measures had low sample sizes. In adjusted estimates, there was no difference in the rate of high-value care delivery for salaried employees (aOR = 1.07; 95% CI = 0.75-1.54) or mixed compensation employees (aOR = 1.01; 95% CI = 0.74-1.38) relative to productivity-based employee PCPs (Table 4 ). There was similarly no meaningful difference in composite rates of low-value care delivery by productivity-based employee PCPs vs salaried (aOR = 0.82; 95% CI = 0.59-1.12) or mixed employee PCPs (aOR = 0.94; 95% CI = 0.70-1.27; Table 4 ).
Examining our alternate definition of compensation type, there were differences in the delivery of out-of-visit/ office care. After adjustment, physicians with only productivity-based FACs reported higher rates of home visits and lower rates of e-mail consults vs physicians with any clinical performance FACs (Table A6 in Online Appendix). As with our main analysis, there was no significant association between our alternate compensation definition and the Note. Adjusted model uses productivity-based employee physicians as reference category. Adjusters are patient demographics, such as racial/ethnic, urban/ rural, age, gender and number of chronic conditions, as well as practice-level characteristics including percentage of revenue from Medicare, Medicaid and private insurance, revenue subject to capitation, and electronic health records availability. OR = odds ratio; CI = confidence interval. † P < .01. *P < .05.
delivery of high-/low-value care measures (Table A7 in Online Appendix).
Discussion
In this analysis of a nationally representative sample of PCPs from 2012 to 2015, we found little evidence that physician compensation type was systematically associated with differences in the quality of care and mixed associations with the delivery of out-of-visit care. The minimal association between quality and compensation held across multiple measures of high-and low-value care and with an alternate definition of compensation model. Although this is a cross-sectional study that should not be interpreted as Figure 1 . Overuse and quality measures by primary care physician compensation type.
Note. All points and error bars indicate unadjusted survey weighted estimates with corresponding 95% confidence intervals. The estimates are colored according to compensation type (dark blue is productivity, purple is salary and orange is mixed). All estimates are survey-weighted proportions accounting for NAMCS sample design. Low-and high-value care composites calculated at the visit level as the proportion of low-or high-value services delivered at a visit. To account for visits qualifying for more services than others, survey weights were multiplied by the number of eligible low-or highvalue measures. CT = computed tomography; MRI = magnetic resonance imaging; GME = general medical examination; UA = urinalysis; CBC = complete blood count; URI = upper respiratory tract infection; ACE = angiotensin-converting enzyme inhibitor, ARB = angiotensin receptor blocker; CHF = congestive heart failure; DM = diabetes mellitus; CVD = cerebrovascular disease; CAD = coronary artery disease; AF = atrial fibrillation; CI = confidence interval; EKG = electrocardiogram.
causal, the lack of an association between quality and compensation is consistent with the mixed and largely disappointing impact of "pay for performance" programs on quality of care. 27, 28 We also found that despite early health reform efforts, as of 2015, the overall landscape of physician compensation has remained strongly tethered to FFS. Productivity-and practice-level financial factors dominated clinical factors such as patient satisfaction and quality benchmarks where performance-based payments were reported. This is largely unchanged from prior survey data which found that 82% of PCPs in 1994 and 88% in 2005 were either owners or paid based on productivity or a mix of productivity and salary. 12, 13 These results are also consistent with a large multistate qualitative study of health care payment models and physician practice performed in 2014, within the time frame of our sample. 29 This study found that incentives from new payment models were not translated into individual physician compensation in their sample, and that even in practices with significant involvement in alternative payment models, there was significant pressure to increase financial productivity. 29 Our findings on the relationship between out-of-visit/ office care and compensation model were mixed. Although typically uncompensated or undercompensated, these forms of care are deemed essential elements of effective primary care. 30 Although we hypothesized that employee salaried PCPs would have higher rates of participation in these types of care relative to other PCPs, our results are inconsistent with this hypothesis. Salaried physicians were somewhat more likely to deliver certain types of care, such as phone or e-mail consults, vs productivity-based physicians, but these associations were not significant after adjustment. The most consistent patterns were for "mixed" compensation PCPs, who were more likely to deliver phone and e-mail consults than productivity-based PCPs, though not all of these associations were significant after adjustment. These results might reflect that institutional and practice-level factors are more important for the delivery of out-of-visit/office care than compensation strategy.
At first glance, the lack of relationship between compensation and low-value care or some forms of out-of-visit/ office care could be viewed as inconsistent with a positive relationship between FFS and overuse. However, we do not interpret this analysis as contradicting this relationship. Physicians may describe their compensation as "salaried" with or without performance-based factors in their compensation, but they may still operate in a largely FFS culture. 29 Most salaried physicians reported that their practices received little revenue from capitated contracts, suggesting that at the practice level, FFS payments remain an important factor. Therefore, it is possible that classifying physician compensation as "salary" or "productivity" based is too imprecise to accurately capture truly distinct payment models, explaining the lack of consistent contrast between these physician groups.
This study has several limitations. First, our analysis is cross-sectional and observational in nature, precluding the establishment of causality between physician compensation models and patterns of care delivery explored above. Selection concerns are also important: PCPs might selfselect into practices or compensation arrangements based on factors that are correlated with our outcomes. In addition, we perform many hypothesis tests in this analysis without correction for multiple testing, but our results should be regarded as exploratory and our interpretation focuses on broader patterns beyond individual significant results. A second issue is that our measure of physician compensation type is selfreported, subject to recall or measurement error. However, a physician's perceived compensation type and reported set of FACs is arguably a more accurate reflection of the incentives under which they provide care. Despite this, we are unable to assess the magnitude of heterogeneity or error in selfreported compensation type, so these analyses should be Table A3 in Online Appendix. Low-and high-value care composites calculated at the visit level as the proportion of low-or high-value services delivered at a visit. To account for visits qualifying for more services than others, survey weights were multiplied by the number of eligible low-or highvalue measures. PCP = primary care physician; OR = odds ratio; CI = confidence interval.
INQUIRY viewed as exploratory. In addition, our compensation measures are binary and can have overlapping profiles with FACs, limiting our ability to stratify by intensity of each factor that affects compensation and provide more precise estimates. Therefore, we were unable to examine or quantify the impact of financial incentives of varying magnitude, which is an important research question to address in the future. Another issue is that NAMCS, as any survey, is subject to sampling and measurement error. 31 We addressed this concern by pooling 3 years of NAMCS data and using several measures for each outcome of interest. Another issue is that NAMCS is nationally representative of community-based independent physician practices but does not sample hospital outpatient departments or community health centers (as of 2012, the first year of our data). Therefore, our results may not generalize to physicians employed by hospitals working in outpatient departments or community health centers. Finally, our quality/overuse measures lack comprehensive exclusion criteria given that a patient's full clinical history is unavailable. However, we do not expect systematic differences in this lack of information between our PCP and patient subgroups.
Spurred by Medicare policy changes and demonstration projects, payment reform continues to unfold across the United States. Although these efforts were underway during our study period, we did not observe a meaningful shift away from purely productivity-based compensation. However, there were few differences between practice patterns of physicians with different self-reported compensation. The lack of consistent association between compensation and care delivery suggests that payment reform might have an attenuated impact for individual physicians. It remains to be seen how compensation and financial incentives for individual physicians will evolve as alternative payment models and value-based purchasing programs take root and mature.
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